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PRpYISIONAL SPECIFICATION 
Impravements in or relating to Means for Lubricating Toothed 

Gears 



We, Alfeed Booth, of 8, Alresford 
Koad, Clareinont Estate, Pendleton, 
Salford, 6, in tlie County of Lancaster, a 
Subject of the King-of Great Britain and 

5 Ireland; and Wallworb: Geaks Limited, 
of Union Bridge Iron Works Eoger 
Street, Eed BaiLk, MancliesteT, 4, in the 
County of Laueafiter, a Company iiicor- 
l)orat€id under the Laws of Great Britain, 

10 do hereby declare the nature of this inven- 
tion to be as follows ; — 

This invention relates to. means for 
lubricating' toothed gears. 

Hitherto, toothed gears have^ beeni 

15 lubricated by partial or complete immer- 
sion in a bath of lubricant with the pur- 

i)ose of coverijig the working faces with 
ubricant and in same cases ako extracting 
from the gears tiie heat generated wben 
20 the gears are running. However when the 
geivrs are running at substantial speeds, 
the ceniarifugal ejffect is such as to resist 
the flow of lubricant to the said working 
faces; and at high speeds, the centrifugiU. 
26 effect becomes so gi'eat as completely to 
prevent the said flow. Consequently tbere 
is» between lie working* f ajcesi a metal-to- 
metal contact which causes abrasion and 
wear of the working faces and the genera- 
80 tion of much heat. ^ . ^ 

The object of our invention 13 to pro- 
vide a novel means for lubricating too:Uied 
gears whereby the possibility of metal-to- 
metal contact at higb speeds and therefore 
85 of abrasion and wear of the working sur- 
faces is reduced and there is also a reduc- 
tion in the amount of heat created hy the 
gears and a cushioning and pressure 
equalizing effect ia obtained between the 
40 driving fac^. 

Means for lubricating t^jothed gears in 
accordaace with our invention, comprises 
lubricant passage® in the gear leading out- 
wardly and arranged to deliver lubncant 
4"i from the interior of the gear outwardly 
into the tooth gap or gapsi thereof, whereby 
centrifugal effect assists in the delivery of 
luhricant into the tooth gap or gaps. 
The lubricant passages preferably have 
60 their outlet orifices arranged on the bottom 
or root pf the tooth gap or gaps or on the; 
driving- face of the t-ooth or each . tooth, 
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there being at least one oriflce .in every 
tooth gap. 

Where the outlet orifices, are arranged 
in tiie bottom or root of the tooth gap or 
gaps, they are preferably positioned close 
to the working face of the tootb or each 
tooth and the passages are arranged to 
direct lubricant from the orifice direct oil jSO 
to the working face. 

The inlet orifices of the passages are pre- 
ferably in a feed passage or chamber pro- 
vided centrally in the gear or .shaft on 
which the gear ia mounted and leading 85 
from one end of the shaft or gear at which 
plaqe there ia a continuous supply of 
lubricant. 

The ^id supply of . lubricant may be 
caused to flow to me lubricant passages by 70 
any soiteble means. 

vne editable means consists in a 
luboricant receptacle in which a head of 
lubric-ant can be maintained, the re- 
ceptacle being arranged to permit the flow 7B 
of lubricant from it to the. lubricant 
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passages. 

Another suitable means consists of a 
lubricant pump which pumpsi lubricant to 
the lubricant passages. 

The said pump is preferably a centri- 
fugal pump, the impeller of which is pro- . 
vided on lie said shaft or the gear. 

In one construction, as applied by way 
of example to a three-start worm meslhing 85 
with a worm wheel, we provide the worm 
with an axial passage extending from one 
extremity, of one of the two cylindrical 
ends of the worm centrally along the worm 
up to ai point at or beyond the worm teeth. 
Leading from the axial passage there are 
a plurality of lubricant pasl^gea. which 
lead to each of the three tooth gaps of tie 
worm. The lubricant passages axe prefer- 
ably straight so that they can be readily 95 
produced by drilUng. • The lubricant 
passages have their outlet orifices disposed 
-at tile bottom or root of the tooth spaces. 
Eadi lubricant passage is in a plane which, 
is parallel witb the face profile of the tooth 100 
to which its orifice is adjacent. The out- 
let orifices of some of the lubricant 
passages ax*e adjaicent to the one working 
face of each tooth whilst the outlet orifices 
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of ^ the remaiain^ liitricaut pu^sage-^ are therefrom to the bottom^ or root^f of the 

adjacent to the'other working fare <o that tooth spaces or the tooU of the woikijig 

lubricant flowiag through the luWicaut faces of the teeth af the worm wheel may 

passages flaws directly on to the said faces also he provided to produce continuous 

5 at the root thereof and thereby cnat.< the lubricant films on the working faces of the 70 

said faces with an uninterrui)t^d and oou- worm wheel, 

tinuously maintained film or coat of It will also be appreciated that a* 

lubricant. There are a plurality of o\itlet central passage and lubricant passages 

orifices for each tooth gap. For example leading therefrom to the bottonLS or roots 

10 there may be six orifices for each turn of ot the tooth spaces or tJie root^ of the work- 76 

eacJi tooth gap, the six orifices being ing face* of the teeth of any other kind or 

arranged alternately adjacent the two type of toothed gear may be provided to 

working faces of the tooth g^ap. produce continuous lubricant films on the 

Lubricant is fed to the axial passage by workiui? faces of the tt>othed gear for the 

16 any suitable means and flows from the hereinbefore .specified puri)ose. 80 

axial passage into and along the lubricant In all applications of our iaventiim, the 

passages radially or outwardly. The centrifugal effect caused by rotation of the 

streams of lubricant flowing through the gear, instead of resisting the flow of 

lubricant passages escape thei'efrom at the lubricant to the working faces as hither- 

20 bottom or root of the tooth gaps, and due to ' i>roduces or assists the said flow. 85 * 

t^ the direction of the lubricant passages Any suitable means may be provided to 

and the disposition of the outlet orifices en$ure a continuous replenishment of the 

of the lubric^mt passages, the streams flow lubricant in the axial or central passage. . 

continuously onto the worliing faces at the One .suitable means consists of a receptacle 

26 roots thei'eof and continuously outwardly the interior of which is connected to the 90 

to the crowns of the said surfaces and in axial or central, passage at the end of the 

so. doing produce and maintain on the said jiear, for example the worm, or at the end 

faces an unbroken and continuous film of of the shaft on which the gear is mounted, 

lubricant which interposes itself })etween for example the slmft on which the worm 

30 the worldng faces of tbe worm and the wheel is mounted. The top of the re- 98 

working face.s of the worm wheel teeth ceptacle is higher than the outlet orifices 

and thereby prevents metal-td-nietal con- of the lubricant pas^ruges.and therefore if 

tact of the said srurfaces at all times dur- * the receptacle is maintained full of 

ing the running of the gears and also* to ! hibricant, there is: a head of lubricant 

86 tome extent cushions and equalizes the which creates a flow of lubricant from the 100 

pressure between the driving- fa?es of the receptacle into the axial ov central passa^ 

wonn and the driven faces of the worm to replace the lubricant e>'cai)ing from the 

wheel or between the driving faces of the lubricunt passage.'^, 

worm wheel and the driven faces of the ' -Another suitable meait^ of ensuring re- 

40 worm. The streams of lubricant squirting ]ilenishment consists of a hibricant pump. lOS 

from the outlef orifices which are situated In one convenient arrangement, as applied 

in thoj?e parts of the tooth' gaps which the by way of exami)le to a wonn and worm 

teeth of the worm wheel do not engage or", wheel gear, the gears are provided in a 

only partially engage, hit the* teeth ca.sing which ha:* a lubricant sump int») 

45 and root of - the wornii wheel before which the lu)>ricant falls from the gears. 110 

the teeth fully engage the- tooth The sump is connected by a conduit to the 

gaps of the worm and thereby cools and interior of a cover liiounted externally im 

lubricates the said teeth l.efore and after the casing and closing one ))earing of the 

they engage the said tooth gaps. The worm. A reduced ])art of tlie end of the 

60 lubricant flowing thrtmgh the axial worm pmjects into the c*over and the axial 115 

passages and the lubricant ]>a!;sages also passage extends thi'ough the reduced pail; 

cools the worm. The total result i> that in the end of which is situated the inlet 

the lubrixiant reduces abrasion and wear orifice of the "said pasMige. A rotary im- 

and the temperature of the riinning gears peller liaving i)ocket^ in its periphery .is 

65 and acts to cushion and equalize the driv- mounted' on the reduced iiart and rotates 120 

ing pressure over different parts of the in the cover. Lubricant flows by gravity 

worm ahcl worm wheel teeth. through the conduit into the pockets >iuc- 

Instead of the* orifices of the lubricant cessively and is raised by the pockets. The 

passages being situated at the bottom or * cover has in its uj)per ])art a curved port 

60 root of the tooth gaps, they may be dis- leading to the inlet orifice of the axial 125 

posed in the working faces of the teeth; in passage. As each ])ocket comes intii 

which' cases the passages nray be at an register with the said port the lubricant 

angle' to the working faces.' * • • thei-ein is driven by centrifugal action into 

"It will be appreciated that n central tlie said port and 'therefore a continuous 

65 passage and lubricant passage*^ leading flow of lubricant is created from the sump 130 
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into tlie axial passage. A packing disc 
secured to tie cover and cooperating with 
annniar ribs provided on tlie end of tke 
impeller ta form a lubricant seal prevents 
t lubricant whicb bas.been, driven into the 
said port from escaping into tbe said con.- 
duit. 



Dated this 11th day of November, 19412. 

For the Applicants, 
P. BOSSHAEDT, 
Chartered Patent Agent. 



OQMPLETE SPECIFICATION 

Improvements in or relating to Means for Lubricating Toothed 

Gears 



* We, Alfred Booth, ot 8, Alresford 
Road, Claremont Estate, Pendleton, 

10 Salford, 6, in ihe Coxmty of Lancaster, a 
Subject of the Eing of Great Britain and 
Northern Ireland, and Wallwobk Geaes 
Limited, of Union Bridge Iron "Works, 
Roger Street, Bred Bank, Manchester, 4, 

15 in the Coxtnty of Laoicaster, a Company 
incorporated under the Laws of Great 
Britain, do hereby declare the nature of 
this iuTention and in what manner the 
same is to be performed, to be particularly 

*20 described and ascertained in and by the 
following statement : — 

This invention relates to that kind of 
means for lubricating toothed gears where- 
in lubricant flows into an axial passage 

25 in one of the gears, and from thence 
through radial passages leading from the 
^diid axial passage to the gear gaps. 

The object of our invention is to provide 
a novel meaios of the said kind for lubricat- 

30 ing a worm and worm wheel gear whereby 
the possibility of metal-to-metal contact at 
high speeds and therefore of abrasion and 
wear of the working sui^faces is reduced 
auid there is also aj reduction in the amount 

35 of heat created by the gears and a cushion- 
ing* and pressure equalizing effect is 
obtained between the driving faces. 

Means of the hereinbefore specified kind 
for lubricating a worm and worm wheel 

40 gear in accordance with our invention com- 
prises m axial lubricant passage in the 
worm and a plurality oi lulnicant passages 
distributed axially along the worm so as to 
lead lubricant from the first named 

45 paesfige to each tluread at difierent pouits 
along its length, means l>eing provided to 
force into the first named passage 
lubricaait from a suinp to which the 
lubricant is returned after leaving the 
50 gear. 

In order that our invention may be fully 
understood aaid more readily carried into 
practi-ce, we have caused to' be appended 
hereunto drawings illustrajing a construjc- 
66 tional example thereof, wherein: — 

Figure 1 is^ a fragmentary front view, 
partly in section of a worm gear. 

Figure 2 ija a crosa-sectional view of tiie 
worm shown in Figure 1. 



Eef erring to the drawings, in the -con- 60 
struction shown therein, as applied by . 
way of example to a three-start worm 1 
meshing with a worm wheel Z, we pro- 
vide the worm 1 with an axial passage 3 
extending from one extremity of one of 65 
the two cylindrieal ends of the worm 1 
centrally along the worm 1 up to a point 
at or beyond the worm teeth. Leading 
from the axial passage 3 there axe a 
plurality of lubricant passages 4 and a 70 
plurality of lubricant passages 5 which 
lead to each of the three tooth gaps of the 
worm. The lubric^t passages 4 and 5 are 
preferably straight so that they c^n be 
readily producing by drilling. The 75 
lubricant passages 4 and 5 have their out- 
let orifices disposed at the bottom or root 
of the tooth spaces. Each lubricant 
passage 4 and 5 is in a plane which is 
parallel with the face profile of the tooth 80 
to which its orifice is adjacent. The outitet 
orifices of the luibricant passages 4 are 
adjacent to the one working face of each 
tooth whilst the . outlet orifices of the 
lubricaat passages B are adjacent to the 85 
other worlung face so that lubricant flow- 
ing through the lubricant passages flows 
directly and continuously on to the said 
faces" at the root thereof. - There are a _ 
plurality of outlet orifices for each, tooth 80 
gap. For example there may be six 
orifices for each turn of each tooth gap, the 
six .orifices being arranged alternately' 
adjacent the two workmg faces of the tooth 
gap as shown in the drawings/ 95 
Lubricant is forced into the axial 

Eassage 3 by njLy suitable means aud flows 
rom the axial passage 3 into and along 
th-e lubricant passages 4 aud 5 radially or 
outwardly. . The streams of lubricant 100 
flowing through the lubricant passages 4 • 
and 5 escape therefrom at the bottom or 
root of the tooth gaps, and due to the 
direction of the lubricant passages 4 and 5 
and the disposition of the outiet orifices 105 
of the lubricant passages 4 and 5, tiie 
streams flow continuously onto the work- 
ing faces of the worm 1 at the root4» there- 
of and, when not obstructed by the engag- 
ing parts of l^e worm wheel 2 the said 110 
streams flow icontinuously outwardly to the 
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crowns of tlie said faeesj and in so doing 
produce and maintain on. tlie said faces 
an unbroken and continuous film of 
lubricant, subject to interniption or 
5 modification only by the action thereon of 
the opposed working faces of the wonn and 
worm wheel teeth whilst transmitting the 
load. ^ If the lubricant employed has the 
requis-ite properties, it is therefore able to 

10 prevent metal-to-metal contact of the said 
faces at all times during the running of 
the gears and also to some extent to 
cushion and distribute the pressure on a 
greater area, of the driving faces* The 

15 streams of lubricant squirting from the 
outlet orifices which are situated in those 
parts of the tooth gaps which the teeth of 
the worm wheel 2 do not engage or only 
partially engage, liit the teeth and root of 

20 the worm wheel 2 before and after the 
teeth fully engage the tooth gaps of the 
worm 1 aiid thereby cool and lubricate the 
teeth of the worm wheel 2 before and after 
they, engage the said teoth gaps. The 

25 lubricaut flowing through the axial 
passage 3 and the lubricant passage 4 
and 5 also cools the worm 1. The total 
result is that the lubricant reduces 
abrasion and wear and the temperature of 

30 the running gears and acts_ to cushion the 
driving pressure and distribute it over a 
greater area- 

Instead of or in addition to the orifices 
of the lubricant passages being situated at 

86 the bottom or root of the tooth gaps, they 
may be disposed in the working faces of 
the teeth, in which case the passages may 
be at an an^le to the working faces. The 
drawings show by way of example 

•40 lubricant passages 6 having their outlet 
orificea on the working faces of the worm 
teeth, and lubricant passages? having their 
outlet orifices on the working faces of the 
worm teeth. For convenience of produo- 

46 tion, the lubricant passages 6 have their 
inlets in and receive their supply of 
lubricant from the lubricant passages 4 
and 5, whilst the lubricant passages 7 have 
their inlets in and receive their supply of 

60 lubricant from the lubricant pa^^sages 6. 
Where the lubricant passages 4 and 5 are 
omitted, the lubricant passages 6 extend 
directly to and have their inlet orifices in 
the central lubricant passage 3. 

65 One suitable means for forcing lubricant 
into the axial passage 3 consists of a 
geared pump 8 mounted in the sump of the 



casing 9 in which the worm 1 and worm 
wheel are joumalled and enclosed. The 
pump 8 is driven from the woim 1 by 60 
means of a sprocket wheel 10 nxounted on 
the worm 1 to rot^ite therewith and a 
sprocket wheel 11 moimted on the driving 
shaft 12 of the pump 8 to rotate therewith, 
the sprocket wheels 10 and 11 being 65 
coupled together by an endless driving 
chain 13. The pump 8 is immersed in 
luibricant which fills the sump to the level 

14 and ha^ its outlet connected by a pipe 

15 to a. nozzle 16 which has its extremity 70 
situated in a chamber 17 provided in the 
worm 1 and leading to the lubricant 
passage 3. A packing gland 18 or other 
suitable oil seal is provided between the 
stationary nozzle 16 and the rotary worm 75 
1 . Lubricant is drawn from the sump by 
the pumi> 8 and forced thereby con- 
tinuously through the pipe 15, nozzle 16, 
chamber 17, passage 3 and passages 4, 5, 6 
and 7, and after performing its lubricating 80 
function returns again to the sump by 
falling thereinto. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion, and in what manner the same is to 85 
be performed, we declare that what we 
claim is: — 

1. Means of the hereinbefore specifie<l 
kind for lubricating a worm and worm 
wheel gear, comprising an axial lubricant 80 
passage in the worm and a plurality of 
lubricant passages distributed axially 
along the worm so as to lead lubricant 
from the first named passage to each 
tluread at different points along its length, 95 
means being provided to force into the first 
named passage lubricant from a sump to 
which the lubricant is returned after 
leaving the gear. 

2. Means according to claim 1, wherein 100 
lubricant is forced into the first named 
passage by means of a pump driven by the 
gear and arranged in a sump provided in 

a casing in which the gear is journalled, 

3. Means for lubricating a worm and 106 
worm wheel gear, substantially as herein- 
before described and shown. in the accom- 
panying drawings. 

Dat^'this 19th day of October, 1943. 
For the Applicants^ 
F. BOSSHABDT, 
Chartered Patent Agent, 
31, Regent House, Cannon Street, 
Manchester, 4. 
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